The MHD approximation connects the plasma bulk flow velocity and the electric field, but it does not say whether one of them can be considered as causing or producing the other, and if so, which one. This question is often viewed as one having no unambiguous answer and possibly no physical meaning. However, a definite answer can be obtained by solving the basic equations with appropriate initial values, with the result that, for the commonly considered case where the Alfv6n speed is small compared to the speed of light, (1) a given plasma bulk flow produces an electric field, (2) a given electric field does not produce a plasma bulk flow. The general result can also be derived as a simple consequence of conserving the total (plasma plus electromagnetic field) linear momentum.
Introduction
The MHD approximation
Basic Approach
What makes it possible to discuss such questions on the basis of purely physical rather than philosophical or semantic arguments is a remarkable property of classical 
widely applied in many situations in plasma physics, implies a one-to-one relation between the electric field E and the bulk flow velocity of the plasma ¾: given the value of either one, the other must have the corresponding value given by (1). By itself, however, the relation does not say whether either one may be regarded as causing or producing the other in a physical sense an infrequently raised question that does not seem to have a generally accepted answer. Often, language that presupposes a specific answer is used in papers casually and uncritically (e.g. "...the electric fields that give rise to bursty flows..." [Lyons et al., 1999] 
Mathematical Development
Consider a system that initially is homogeneous with uniform magnetic field B and plasma with mass density p and electron concentration n. Spatial homogeneity is assumed not just for simplicity but also to ensure that the looked-for role of the electric field in producing the flow is not swamped by the potentially much larger effects of stresses from gradients. To exclude any influence from boundary conditions, the initially homogeneous system is taken to extend out to a distance R2 from the origin, but we will be interested only in the re- 
(plus continuity equations which turn out to be unnecessary in the present case). Equations (5) and (6) are Maxwell's equations and hence exact. Equation 
